New experimental model of crush injury of the hindlimbs in rats.
Crush injury (CI) remains a life-threatening condition. Because there is a shortage of animal models of CI, we purposed to develop a reproducible model of CI of hindlimbs in rats and to evaluate correlation between the volume of muscles traumatized and the severity of CI. The right or both hindlimbs of anesthetized rats were compressed for 6 hours under blocks weighing 3 kg. This was followed by 3 hours of reperfusion. Serum lactate, base excess (BE), and potassium (K) were measured at 10 minutes after cannulaton (baseline), immediately before release (compression), and 3 hours after release (reperfusion). Serum creatine phosphokinase (CK), lactate dehydrogenase (LDH), aspartate transferase (AST) and alanine transferase (ALT) were measured at baseline and reperfusion. Muscles and kidneys were evaluated morphologically. In a separate group of animals treated in the same way, survival rate was monitored for 168 hours. Unilateral CI did not induce serious systemic impairment. Bilateral CI resulted in severe lactic acidosis. Serum K levels increased similarly and significantly in both groups. Serum CK levels correlated strongly with the volume of muscles traumatized. Bilateral CI produced a sharp increase in serum LDH, AST and ALT levels by the end of experiment. Signs of direct cellular damage and ischemia-reperfusion injury were found in histology specimens. In bilaterally crushed rats there were patent signs of acute tubular necrosis at 24 hours after insult. All rats with unilateral CI survived, whereas mortality rate reached 58.3% in rats with bilateral CI. The majority of these animals died within 24 hours after compression. We developed a valid experimental model of severe CI of the hindlimbs in rats. Systemic responses to CI and the severity of CI appeared to correlate strongly with the volume of muscle traumatized.